DNA damage induced by 4,4'-methylenedianiline in primary cultures of hepatocytes and thyreocytes from rats and humans.
4,4'-Methylenedianiline (MDA), an aromatic amine used in various industrial processes and previously found to induce tumor development in liver and thyroid of mice and rats, was evaluated for its DNA-damaging activity in primary cultures of hepatocytes and thyreocytes from rat and human donors. After exposure for 4 and 20 h to MDA concentrations ranging from 10 to 180 microM, a statistically significant increase in the frequency of DNA lesions was revealed by the Comet assay in primary hepatocytes and thyreocytes from donors of both species, the response being dose dependent up to 56-100 microM MDA. DNA fragmentation was more marked after 4 than after 20 h exposure in all four cell types. DNA was damaged to a lesser extent in human hepatocytes and thyreocytes than in corresponding rat cells and in both species in hepatocytes than in thyreocytes. In both rat and human hepatocytes a 20-h exposure to the same MDA concentrations elicited a modest amount of DNA repair synthesis, as evaluated by autoradiography. Evidence of a partial reduction of DNA damage, and therefore of only partial DNA repair, was observed in rat hepatocytes and in rat and human thyreocytes incubated for 16 h in MDA-free medium after a 4-h MDA treatment. A 4-h exposure to 56, 100, and 180 microM MDA did not induce DNA lesions in primary cultures of cells from three rat organs, kidney, urinary bladder mucosa, and brain, which are resistant to MDA carcinogenic activity. Under the same experimental conditions any evidence of DNA damage was absent in primary kidney and urinary bladder cells from human donors. Taken as a whole the results of this work indicate that MDA is specifically activated to DNA-damaging reactive species by hepatocytes and thyreocytes in both rats and humans and thus suggest that liver and thyroid might be the targets of the carcinogenic activity of MDA also in humans.